Pineal muscarinic phosphoinositide responses: age-associated sensitization, agonist-induced desensitization and increase in melatonin release from cultured pineal glands.
Regulation of phosphoinositide (PI) signaling through the muscarinic cholinergic receptors (mAChRs) and their possible role were explored in the rat pineal gland. A sensitization of the PI signaling pathway was seen with advancing age. Binding of the mAChR ligand [N-methyl-3H]scopolamine to pineal sections, as detected by autoradiography, significantly decreased with advancing age and thus negatively correlated with the gland's ability to respond to cholinergic stimulus. The cholinergic agonist carbachol induced a time-dependent desensitization of the muscarinic PI signaling after 2 h of pretreatment in vitro (43 and 61% dampening of the PI response after 2 and 11 h pretreatment, respectively). This homologous desensitization was not mimicked by forskolin or phorbol esters, suggesting that proteins kinases A and C were not involved. Carbachol stimulation of the pineal glands in vitro increased melatonin release 2-fold, an effect quantitatively similar to that seen after adenylyl cyclase activation. Carbachol failed, however, to affect pineal cAMP levels. These results suggest that the PI signaling through pineal mAChRs is desensitized in young rats, possibly due to higher exposure to endogenous acetylcholine. Thus acetylcholine might play a prominent role in the developing gland. Moreover, acetylcholine could modulate melatonin release from the adult pineal gland in vivo.